Abstract
Introduction
Childhood obesity has become a threat to public health in many countries. In the World Health Organization African Region alone, the number of overweight or obese children increased from 4 million in 1990 to 9 million in 2013 [1] . In the United States, 16 .9% of children and adolescents 2-19 years of age were obese in 2011-2012 [2] . In South Korea, 10.8% of the child population was obese in 2008, a 2-fold increase from a decade ago [3] .
The dramatic worldwide trend towards increased childhood obesity appears to include China. According to data from the National Survey on Students' Physical Fitness and Health in 2010, the prevalence of obesity in China was 13.33, 5.64, 7.83, 3.78 percent for urban boys, urban girls, rural boys and rural girls respectively, which was 1.94, 0.63, 2.76, 1.15 percent higher than the prevalence in 2005 [4] . Childhood obesity has serious health consequences, including increased risk of heart disease, type 2 diabetes, fatty liver and other obesity related complications that affect virtually every organ [5] . Psychosocial impairments appear to be more prevalent at younger ages however, for example, poor self-esteem and behavioral problems seem to be more common in obese children and adolescents [6, 7] . As obesity rates increase, finding out what youth's perceptions are regarding their weight is an important step for intervention planning and testing the effectiveness of these interventions. QOL is a broad and global concept affected in complex ways by the person's physical health, psychological state, level of independence, social relationships, and the person's relationships to salient features of the environment, such as, living in a safe neighborhood, or availability of parks or opportunities for recreation [8] . A recent review found that obesity is associated with lower QOL in children and adolescents across multiple domains including overall health-related quality of life, social functioning, physical functioning and psychological well-being [9] . Overweight and obese youths are at a risk of developing health-compromising behaviors that may compound medical and social problems associated with excess weight [10] . In China, youth quality of life research is still emerging. A recent review found that among the 238 studies published on youth's QOL from 1999 to 2008, only 5 of them were related to obesity and few existing studies used established weight-specific QOL instruments for youth [11] .
The purpose of this study was to evaluate QOL in a sample of middle and high school students using the Chinese version of Youth Quality of Life Instrument-Weight Module and further identify factors influencing overweight or obese students' QOL.
Methods

Ethics statement
This study was approved by Zhejiang University School of Medicine Ethics Committee. The study's purpose and all the procedures involved were explained in a youth friendly and understandable way to all potential participants. All participants and their parents (or guardians) provided written informed consent before participation. All data were analyzed without personal identifiers.
Sample and survey administration
A cross-sectional study was conducted among Chinese students in Hangzhou, Zhejiang Province, from October to December, 2012. Participants were recruited from three middle schools and three high schools in different communities (urban, migrant and rural community respectively). In order to ensure breadth and representativeness, the sample was stratified such that approximately equal numbers of participants were recruited with respect to gender (male, female), age (grades 7-9 and 10-12), recruitment community (urban, migrant, rural) and weight status (normal, overweight, obese) according to body mass index (BMI; kg/m 2 ) classification criteria for Chinese youth [12] . In each recruitment cell, potential participants were randomly chosen by simple random sampling based on their latest anthropometric examination and invited by the study coordinator to participate. Teachers handed out leaflets including written informed consent sheets (to be signed by parents/guardians and youth), as well as self screening sheets (by parents/guardians) to those who had verbal consent. They were screened following the exclusion criteria: 1) pregnant or nursing; 2) currently receiving any psychotropic medication; 3) disease history of anorexia nervosa, bulimia, major depression, panic disorders, psychosis, bi-polar disorders; 4) with a life-threatening illness; 5) co-morbid physical disabilities, long-term health problems, or mental health disorders they rated as having a greater impact on their life than their weight. Parents/guardians self-reported basic family information such as parental education and annual household income. All 725 selected students verbally consented and a total of 716 (98.8%) eligible students participated in the study. They were asked to selfadminister the Chinese Version of the Youth Quality of Life-Weight Module and have their height and weight measured with metal stadiometer and digital weighing scale. Each measurement was repeated twice (independently by two research assistants), recorded and averaged. If there was greater than 1cm or 1.0kg difference between the two first measurements, a third measurement was taken and the outlier was discarded from an average of the two closest measurements. Students were required to remove shoes, hats or hair ornaments, and heavy clothing that may have interfered with obtaining an accurate measurement. Finally, each student received a $4 gift for their participation.
Instrument
The Youth Quality of Life Instrument-Weight Module (YQQL-W) was developed by the Seattle Quality of Life Group (SeaQoL), University of Washington as a self-reported instrument to assess weight-specific QOL of children and adolescents 11-18 years of age [13] . The Chinese Version of the YQOL-W was culturally adapted and validated by the Institute of Social Medicine and Family Medicine, Zhejiang University in cooperation with SeaQoL [14] . This 23-item instrument consists of three domains: Self, Social and Environment. The Self domain captures the youth's feelings about himself or herself, including self-esteem and self-image. The Social domain pertains to youth's relationships with others including family, friends and peers. Finally, the Environment domain pertains to opportunities and obstacles in a youth's social and cultural milieu specific to weight status [13, 14] . Each item has eleven response options with adjectival anchors ranging from "0" (Not at all) to "10" (Very Much). Items are then transformed to a 0-100 scale, with higher scores indicating a better quality of life.
Statistical analysis
Descriptive statistics were calculated to report demographic characteristics of the participants. Continuous variables were presented as means and standard deviations. Categorical variables were presented as observed frequencies and proportions. The YQOL-W scores were compared among different BMI groups, gender, educational status, annual household income, parental education and recruitment community using t test or one-way analysis of variance (ANOVA). Given all correlates concerning demographic and social economic status (SES) information, we further examined the independent associations of all these variables mentioned above with the YQOL-W total and subscale scores among overweight and obese students using multivariable linear regression modeling (stepwise regression). All analyses were conducted using SPSS 20.0, results were considered significant at the P<0.05 level.
Results
Among the 716 participants enrolled, 22 with missing data in any YQOL-W item were deleted. The Pearson chi-square test suggested non-significant differences in demographic variables between participants with and without missing data in the YQOL-W (all P>0.05). Complete data were available for 694 participants (95.7% of those invited) and analyzed for the present study. 50.3% of participants were middle school students, 49.0% were boys ( Table 1 ). The mean age of the middle school students was 13.4 (SD: 1.01), and the mean age of the high school students was 16.1 (SD: 0.97). Table 2 presented the YQOL-W scores of normal weight, overweight and obese students. One-Way ANOVA revealed significant differences in total and subscale scores across different weight status groups. Pairwise comparisons between weight categories showed that overweight students reported significantly lower total and subscale scores than their normal weight peers, and obese students had the lowest scores compared with normal weight or overweight students (all P<0.001).
Results of the univariate analysis of YQOL-W total and subscale scores of overweight and obese students showed that girls reported significantly lower scores than boys (all P<0.001), and high school students reported significantly lower scores than middle school students (all P<0.01). Differences among groups with different annual household income, recruitment community or parental education were not significant (Table 3) . A multivariable linear regression model was established in which YQOL-W total score was the dependent variable and BMI, gender, own educational status, father's education and recruitment community were independent variables. Students with higher BMI, girls, and high school students reported significant lower YQOL-W total score, while higher father's education and rural community residence were associated with a higher YQOL-W total score ( Table 4) . The multivariable linear regression models for the self and social domain scores showed comparable results to the model for the YQOL-W total score (Tables 5 and 6 ). In the model for the environment domain, students with higher BMI, girls, and high school students reported significant lower environment score as other models showed, while higher mother's education was associated with a higher environment score, and recruitment community was not associated with the environment score ( Table 7 ).
Discussion
We found that BMI, gender, educational status, parental education and recruitment community are significantly associated with weight-specific QOL. Obese high school girls from migrant communities with less educated parents reported lower QOL scores among the overweight and obese students. The YQOL-W is a well-developed QOL instrument and has been adapted for use in other countries [13, [15] [16] [17] , and the Chinese version has also been shown to have adequate measurement properties [14] . To the best of our knowledge, this is the first study evaluating youth weight-specific QOL with a well-developed weight-specific QOL instrument in China. The significant inverse relationship between weight status and QOL has been reported previously [7, [18] [19] [20] . Despite the identical conclusion in numerous studies that obese children or adolescents have impaired overall QOL compared with normal weight peers, the results varied with subsets of QOL [9] . A recent review reports that physical and social functioning seems to be most affected, with some evidence to support decrements in emotional functioning and minimal evidence of impaired school functioning [9] . These studies applied generic pediatric QOL measures rather than weight-specific measures. Therefore, they are likely less sensitive to QOL decrements experienced as a result of overweight or obesity [9, 15] . Judging from the findings of our study, it appears that increasing weight status negatively impacts overall and all domains of weight specific QOL.
Numerous studies have reported that females have lower QOL scores in one or more domains [21] [22] [23] [24] . Our findings also suggest that overweight and obese girls have lower QOL than boys in all domains. It has been hypothesized that gender difference may occur as girls are generally more sensitive and more concerned with their weight status, making them more vulnerable to psychosocial problems and to experiencing greater decrements in self-esteem than boys, especially in peer and school esteem [24] [25] [26] . In addition, our findings suggest that high school students experience lower weight-specific QOL than those in middle school. It has been shown that pubertal development with its attendant physical, psychological, and emotional changes generally has a negative effect on QOL, particularly in girls [27, 28] . When adolescents find themselves in puberty, they often encounter problems in coping with their environment [25] . The maladaptive coping follows a U-shaped curve from childhood to late adolescence, and middle adolescence show the highest levels of maladaptive coping strategies such as resignation, self-criticism, avoidance and distraction [29] . Moreover, high school students are undergoing tremendous pressure in preparing for the national higher education entrance examination. A survey of 2,986 high school students in Shanghai found that academic stress was the biggest stressor and the key cause of poor psychological adaptation [30] . Few studies have described the effects of recruitment community and parental education on students' QOL. In this study, rural-to-urban migrant students had significantly lower scores than rural students, but comparable scores with urban students except that the environment scores concerning difficulties in dressing and exercising showed no difference between the three subgroups. Since the 1980s, millions of migrant workers sought work and business in urban areas far from home and settled with their families in cities [31] . Students living in urban areas have been found to show more concern about their body type, especially girls [32] . Meanwhile, the female population in the 14 to 18 age group in cities from upper and middle social class backgrounds are more affected by the "thin is beautiful" advertisements aimed at them by commercials [33] .
Our study indicated that students whose fathers have higher education had higher total scores, self scores and social scores than students with less educated fathers. And students whose mothers have higher education had higher environment scores than those with less educated mothers. Similar results were found in other studies. Al-Akour et al [34] reported that lower educational level and "unemployed" status of fathers were correlated with lower QOL scores in overweight or obese children. Williams et al [35] found that lower educational level of mothers was associated with significantly lower QOL in overweight children. It is possible that well-educated parents are better informed about the negative effect obesity can have on their children [34] , thus pay more attention to their children's weight management such as diet and physical exercises compared with less-educated parents. Besides, in traditional Chinese families, fathers often have higher education and income than mothers, and are the main authorityfigure at home. They often play a more important role in affecting children's self-esteem, selfidentity and social development [36, 37] , while mothers response more directly to their children's daily needs.
Annual household income was not associated with QOL in this study. Some prior studies evaluated the influence of household income on children's oral health related QOL, and found a significant association with higher family income predicting better QOL in children [38, 39] . Low household income was related to material deprivation [38] and such children from poor families had limited access to health care and preventive interventions which might lead to a poorer quality of life [39] . However, these studies were aimed at oral health related QOL other than weight specific QOL. Janicke et al. [40] found there was a significant association between family income and parent-reported QOL in overweight youth, with higher income related to better physical functioning. The YQOL-W was self-reported by the youth about how their weight affects their life, which might be different from parental perspectives.
There are several limitations to this study. First, our findings are validated only for middle or high school students of 11-18 years old residing in Hangzhou, China. Therefore, caution is recommended regarding these findings being replicated in different regions. Second, the study had a cross-sectional design; therefore the data cannot be used to infer causation of the observed associations. Third, The YQOL-W concerns weight specific influences on youth's life. Other important factors (e.g. diet or physical activity, pubertal development, etc) which could affect generic QOL [27, 41] might also have confounding influence on weight specific QOL which needs to be examined in further studies.
Conclusions
Overweight and obesity have a negative effect on middle or high school students' quality of life. Obese high school girls from migrant communities with less educated parents reported lower weight specific quality of life among the overweight and obese students. Future intervention might want to focus attention on this subgroup. Weight interventions should not exclusively include BMI as an outcome, but take perceptual measures of weight-specific QOL into account, which may help to understand what overweight and obese adolescents really concern or worry, and thus increase the effectiveness of these weight interventions including adolescents, their family and communities.
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